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ARAHAN KEPADA CAlON : 
Sila pastikan bahawa kemoS peperiksaan inimengandu(lgi 12 muka surathercetak dan ENAM 
Wsoalan sebeltim anda me:mulakan peperiksaan ini. 
Jawab mana-mana 'tWA (5) soalan. 
Agihan markll.h bagi soalan diberikan di sut sebelah kanan soalall berkenaan. 
Jawab semua soalan di da1am Bahasa Malaysia. 
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1. (a> Berikan takriran betul dan lengkap komponen simetri dan 
kegunaan utamanya. 
Give a correct and complete definition of symmetrical components and its 
main applications. 
(25%) 
(b) Jelaskan apa yang dintak!mdkan dengan rangkaian jujukan 
berdasark.an impedant voltan dan arus jujukan (Lakar 
gambarajah sekiranya pedu). 
Elaborate what it is meant by sequence network in terms of sequence 
impedance, mltage and current (Give illustration ifnecessary). 
(25%) 
(c> Suatu taHan tiga fasa y:Bmg membekalkan tenaga kepada beban .. 
seimbang Y mempunyai ke:gagalan siri pada satu fasa, iaitu, 
kegagalall satu talian terlbuk:1l (OLO) pada fasa b. Neutral beban 
dibumikan padu dan aros taH.an t8k seimbang adalah 
A three-phase line feeding a bak.cflced-Y load has a series fault on one of its 
phases, th.at is, one line open (OLD) fault on phase b. The load neutral is 
solidly grounded, and the unbi:!/anced line currents are 
Sistem ini diilustll'asikan dalf!m Rajah S1. Kira 
The system is illustrated in }~/? S1. Calculate 
(i) aros jojukan dan arus neutral 
The sequence currents and the neutral current 
80Z 
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(ii) Salhkan nilai arus rasa melalui arus jujukan yang 
diperolehi dalam (i). 
Ver~51 the results of phase currents by means of sequence currents 
obtained in (i). 
Ia 
......... a •• ---__ ,. __ , __ , _____ -, 
......... Ic 
c •• -----
Raja.h Sl 
Fig. Sl 
(50%) 
2. Gambarajah r,ellktan sistem kuasa Dludah 2 bas ditunjukkan dalam 
Rajah S2 dengan nilai impE~tlalll dalam per unit. Impedan Zest 
termasuklah reaktan .transforml,:r dan talian. Voltan sebelum kegagalan 
ialab I.OSL., 00 per unit dan arus beban sebelum kegagalan diabaikan. 
A reactance diagram of a simple 2-l;~/s system is shown in Fig. S2 with all values are 
in per unit. Zext includes reactanc,cs (~l transformers and transmission line. The 
prefault voltage is 1.05 L()o per unit .~rnd prefault load current is neglected 
.. .4/-
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1 2 r------J~~ _______ ~ 
Zex1 
Raj:llh S2 
Fig. S2 
(a> Cari matriks admitan basi 2 J[ 2, Ybas. 
Find the 2 x 2 bus admittance matrix, Ybus. 
[EEE467] 
'x" J m 
(10%) 
(b> Tentukalll matriks impedll,n bas 2 x 2, Zbau yang bersepadanan 
melalui penyongsJingan IllatR·ilis. 
lJetermine the corresponding 2 ;Ie 2 bus impedance matrix Zbus. by matrix 
inversion. 
(10%) 
(c) llTntuk litar pintas tiga flilia bolt pada bas 1, gunakan, Zbas untuk 
mengira arus kegagalan Ilub'h'ansien dan sumbangan kepada arus 
ke.ag"lan dari cabana. gnbungan talian dan transformer. 
For a bolted three-phase short circuit at bu~' 1, use Zbus to calculate the 
Substrcinsient .fault curr~nt and the contribution to the fault current from a 
combined transformers and tI'(7Tl..wnission line branch. 
(40%) 
( d > Ulaogi (c:) ji". Iitar pintus tiga 'fasa bolt terjadi pada bas 2. 
Repeat part (c) for a bolted th~'ee-phase short circuit at bus 2. 
(40%) 
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3 . Rajab 83 memaparkan gambar'ajl.b talian tUllggal sistem kuasa yang 
terdiri dari penjllOa segerak me~ilJlbll~kalkan tenaga kepada motor segerak 
menerusi dua transformer dan taliian pengballtaran. Reaktan jujukan 
positif mesin se:gerak bersamaallt d~mgan reaktJlln subtransien mesin dan 
reakltalt bocoralll transformer mew:1Il.ldli sama ada reaktan jujukan sifar, 
positif atau negatif. Reakt81 rl .i ujukan alatan lain masing-masing 
ditandakan de:ngan subskrip 0, 1 dan 2. Neutral penjana dan 
transformer sllinbullgan Y dibu:mi padu. Neutral motor dibumi 
menerusi reakta.n Xn = 0.05 pt~r lImit berdasarkan as as motor. Pilib 
kadaran litar penjaoa 5ebagsi alias rujukan. 
Figure S3 shows a single-line diag1'am of a power system consisting of a 
synchronous generator feeding a synchronous motor through two transformers and a 
tranYmission line. The positive sequenCf! .reactances of the synchronous machines are 
taken to be their suhtransient reactances and leakage reactances of transformers 
represent either the zero, positive or Ilegative-sequence reactances. Other equipment 
sequence reactances are respective!) denoted by subscripts 0, 1 aM 2. The neutrals 
of the generator and Y·-connected tl'anJ:{ormers are solidly grounded The motor 
neutral is grounded through a reactance' .Xn = 0.05 per unit on the motor base. Select 
the rating of the generator circuit as rt'fer~mce base. 
1 Tl 2 
P @----+--I-~ ~ - f 
lOOMVA 
l3.SkV 
X" - 0.15 
X 2 - 0.17 
Xo - 0.05 
A~ 
100MVA 
13.8/138kV 
X .0.10 
T2 4 
il= ...... ~J ~. @ 'f-t y 
Xo ~~;g'----r-J E,..-t--- . -l ~'11 
Xl" "2 .. 200 ,f( 0 
lOOMVA 
138/13.8kV 
X=O.lO 
Reljab 3 
FIg. 3 
lOOMVA 
I3.8kV 
X" .. 0.20 
X 2 -0.21 
Xo - 0.1 
Xn - O.OS 
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(a) l,akarkan rangkaian jujukalll sifar-, positif- dan negatif- dalam 
per unit. 
Draw the per lInit zero-, positive- and negative-sequence networks. 
(50%) 
(b) Mudahkan lI'angkaian jujukan kepada UtaII' setara Thevenin dan 
cari arus kegagalan subtratlSien apabna litar pintas tiga fasa 
simetri bolt berlaku padu bAS 2. Anggapkan kedua-dua mesin 
segerak belroperasi pada ~;% di bawah voltan terkadar. 
Nota: Pe .. tukaran Asas Iml)lf~dan 
2 
. , . , ( asas kV lama) ( asas kVA bani) 
PeruDit ,Zbam .. per UBlt ,1.laJma asas kV bani asas kVA lama 
Reduce the sequence networ,\:s to their lhevenin equivalents and find the 
subtl'ansient fault current when a ji}mmetrical, bolted three-phar;e short circuit 
occurs at bus 2 assuming bOih synchronous machines are operating at 5% 
below rated voltage. 
(50%) 
4. Untuk litar pintas satu talinn··I,e-bumi (SLG) menerusi impedan 
kegagatan 5 + jOO'melibatkall! faSJil a ke bumi pad a bas 2 bagi sistem 
kuasa Soalan 3" kirakarl 
For a single line-to.-ground (SW) short cin--uit through afault impedance 0/5 + jOa 
from phase 'a' to ground at bus 2 in 1~1e ,network 0/ S3, calculate the following 
(a) Arus kegagalan subtra,n!lil~1Il dalam per unit dan kA. 
The subtransient fault current in per unit and in kA. 
(40%) 
... 7/-
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(b) Voltan talian-ke-bumi (nelltrll1l) pad a bas 1 dalam per unit. 
'!he per unit line-to-ground voJtag,f!S at faulted bus 2. 
(60%) 
5. (a)Setiap blls k dalam kajhln Bliran beb.n boleh dikelaskan kepada 
salah satu dari tiga jenis bam. Namakan ketiga-tiga jenis bas dan 
nyatakaa kuantiti yang dikeltahui (data masukan) dan yang tidak 
dike.tahui (dihitungkan) ~:jerkaitan dengan setiap kategori bas. 
Each bus 'k'in load flow studies can be categorized into one of the three bus 
types. Name each of the bu,s type and state the' known and unknown 
quantities associated with each bus. 
(10%) 
(b) Sistem ~tuasa tiga fasa uimbang Rajah S5 menyenaraikan semua 
nUai dalam per unit ber';:las~arkan asas sepunya. Beban rintangan 
tulen pada bas 1 boleltt d'ianggapkan impedan tetap per ·unit. 
Volt an dalaman penjana disienaraikan seperti berikut:-
A balanced three-phase pmler system shown in Fig. S5 has all values given 
in per unit on common base. The resistive load at bus 2 may be assumed to 
he a constant impedance in per unit. 1he internal generator voltages are given 
asjollows. 
Tentukan 
Determine 
EA :.: 1.::l8 L 450 pu 
ED =: O.~~53 L 00 pu 
(i) Kuasa nyata dalll reaktif yang dibantarkan ke mesin B 
dalam per unit. 
TIre real and reactiv~ power delivered to machine B in per unit . 
... 8/-
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(ii) Magnitud voltan PJlda bas beban (bas 2) dalam per unit. 
The magnitude of the v~'lt{~ge at the load bus in per unit. 
Pembayalllg: Anda mungld:n IJerlu menggunakan transformasi 
Y-l\. untuk Ifnelll:mdahkan rangkaian. 
Hint : You may need to use Y:·,,d transformation to reduce the network. 
jO,15 1 . ~
Beban 
(Load) 
(90%) 
2 jO,35 3 
.---,.""V",-----I jO,15 4 
t---~~~ j035 
__ J---.""Y""lo-----t 
Fi.? .S5 
6. <a) Bincangkan dengan ringkas ({onsep kriteria keluasan sam a dalam 
kajian kestabilan transit!n yang disebabkan oleh kegagalan tiga 
fasa. 
Discuss in brief the concept afthe equ~:ll-area criterion in studying the transient 
stability due to a three-phase j':;m!t, 
(20%) 
... 9/-
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(b) Rajah S~; menggambark:flR :gambarajah talian tunggal penjana 
segerak tiga fa sa, 50 Hz, dis;ambungkan melalui transformer dan 
taHan pelllghaDtaran litar belrkeanbar kepada bas infinit. Semua 
reaktan clIiberikan dala,m pel' unit atas asas sepunya sistem. 
Fig. S6 shows a single-line diagram of a three-phase, 50 Hz synchronous 
generator. connected through a transformer and parallel transmission lines to 
an infinite bus. All reactanc?s Ci!re given in per unit on a common system 
base. 
(i) Jika bas inflnit mtmcl'ima kuasa nyata 1.0~ p~r unitpada 
faktor kuasa 0.95 melilyusul, cari voltan dalaman penjana, 
E'.L6. 
IftJu~ infinite bus rece';ves 1.0 per unit real power at 0.95 power factor 
lagging, find the interrol voltage of the generator. E'LfJ. 
(ii) Penjana segerak sedang beroperasi pada keadaan mantap 
apabila litar pintas bolt tiga fasa-ke-bumi tetap terjadi atas 
talian 2-4 berhamp,iralll dengan bl.s 4 (titik F). Kegagalan 
ini: dilepaskan dengam pembukaan serentak pemutus litar 
pada hujung talian 2 .. ·4 dan talian 3-4. Pemutus litar ini 
kekal terbuka. Tlmtnkan persamaan kuasa elektrik yang 
dilllantarkan oleh penja.na dalam sebutan sudut kuasa b 
untuk sebelum, Sf!DUlISa, dan setepas kegagalan, masing-
masing ditandakan oleh Pelt Pe2 dan Pel. 
The synchronous gellera;ror is initially operating in the steady-state 
condition when a perman~mt three-phase-to-ground bolted short circuit 
occurs on line 2-4 at bus 4(point F}. The fault is cleared by opening 
the circuit breakers at ends of line 2-4 and line 3-4. These circuit 
breakers then remain open. Determine the equations for the electrical 
power delivered by the g~merator in tenns of its power angle D before, 
during, and after the fauh; respectively denoted by P e}. p e2 and P e3. 
50S 
(80%) 
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Eembay&.llL&: Anda mllDgkin perlu mengguDakan transformasi 
Y-A dan A-Y. 
Hint : Y4m may need to use Y-A and A-·Y tranfonnations 
2 B23 B32 3 
1-----( 00 
4 B34 
E--'---I----
X24=O.lO X 34=O.20 
Rajah S6 
FigureS6 
-0000000-
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A-Y 
APENDIKS (APPENDIX) 
T .. oansformasi deU.fL-wye dan wye·delta 
Delta-wye or wye-delta transformations 
c 
Zt~Zbc 
Z - -----,----
b Z all + Zbc -I- Zea 
1 
511 
Y-A 
2 
512 
